A new sesquiterpenoid (1) was isolated from the mushroom, Sparassis crispa, along with a known sesquiterpenoid (2). The structure of 1 was determined as (3R Ã , 3aS
A new sesquiterpenoid (1) was isolated from the mushroom, Sparassis crispa, along with a known sesquiterpenoid (2) . The structure of 1 was determined as (3R Ã , 3aS Ã , 4S Ã , 8aR Ã )-3-(1 0 -hydroxy-1 0 -methylethyl)-5,8a-dimethyldecahydroazulen-4-ol by the combination of NMR and ESI-MS analyses.
Key words: Sparassis crispa; mushroom; structural determination; isodaucane-type sesquiterpenoid Some mushrooms, including Sparassis crispa, are used as a Chinese medicine and/or functional food. The mushroom, Sparassis crispa (hanabiratake in Japanese and cauliflower mushroom in English), grows on acicular trees and is widespread in northern temperate zones throughout the world. There are some reports on the isolation of -glucan and antifungal benzoate derivatives. [1] [2] [3] [4] [5] [6] We have also reported the isolation of inhibitors against melanin synthesis by mouse B16 melanoma cells and against the growth of methicillin-resistant Staphylococcus aureus (MRSA) from this mushroom. 7, 8) In the course of the separation, we found a new sesquiterpenoid in an extract of the S. crispa mushroom. We report here the isolation and structural determination of this new sesquiterpenoid (1), together with a known one (2) .
Fungal strain and culture conditions. The strain of Sparassis crispa was isolated from a fruiting body collected in Tochigi Prefecture, Japan, in August 2000. The isolate was registered with the Ministry of Agriculture, Forestry and Fisheries of Japan as S. crispa UFC-519 (registered strain number, 16759). Voucher material has been deposited in the central research laboratory of Unitika Co., Japan. The culture medium was prepared by mixing wheat flour, dried beer yeast, and ground flakes of Japanese larch at the weight ratio of 100:8:2 and adjusted to 65% moisture. The medium (510 g) was packed in a polypropylene bottle and autoclaved. The pre-cultured mycelium was inoculated into each bottle of the medium. After cultivating in the dark at 25 C and 65% humidity for 2 months, fruiting body induction and further cultivation were achieved at 25 C and 95% humidity in a light of 250 lux for 2 months.
General experiments. 1 H-NMR spectra were recorded by a Jeol lambda-500 spectrometer at 500 MHz, while 13 C-NMR spectra were recorded on the same instrument at 125 MHz. The HRESIMS data were measured by a JMS-T100LC mass spectrometer. HPLC separation was performed with a Jasco Gulliver system, using an ODS column (Capcell Pak AQ, 20 Â 300 mm, Shiseido, Japan). Silica gel plates (Merck F 254 ) and silica gel 60 N (Merck 100-200 mesh) were respectively used for analytical TLC and for flash column chromatography.
Extraction and isolation. Dried fruiting bodies of Sparassis crispa (10 kg) were successively extracted with hexane (4 liters, twice), EtOAc (4 liters, three times) and then MeOH (8 liters). The EtOAc fraction (75.1 g) was evaporated under reduced pressure to an aqueous residue. The obtained residue was fractionated by silica gel flash column chromatography, eluting in the stepwise mode with a solvent system of hexane and EtOAc from 9:1 to 5:5 to obtain twelve fractions. þ m=z 263.19870, Á À1:92 mmu, calcd. for C 15 H 28 NaO 2 ) for 1 indicated its molecular formula to be C 15 H 28 O 2 . The 13 C-NMR spectrum indicated that 1 had a sesquiterpene skeleton with two quaternary carbons, four methines, five methylenes, and four methyls ( Table 1 ). The COSY experiment showed the protonspin systems indicated by bold lines in Fig. 1 . A hydroxyl isopropyl moiety was indicated by HMBC correlations (H-2 0 /C-3, H-2 0 /C-1 0 , H-1 0 -Me/C-3, and H-1 0 -Me/C-1 0 ). The juncture of two rings was determined by HMBC correlations (H-8/C-8a, H-3a/C-8a, H-8a-Me/C-8a, H8a-Me/C-8, and H8a-Me/C-3a). In Note addition, HMBC correlations (H-8/C-8a-Me, H-3a/ C-8a-Me, and H-1/C-8a-Me) confirmed the partial structure around the H-8a methyl residue. The existence of the five-membered ring and the position of the hydroxyisopropyl group were constructed from COSY correlations (H-1/H-2/H-3/H-3a, bold line) and HMBC correlations (H-3a/C-3, H-3a/C-1 0 , H-2/C-3, H-2/C-1, and H-8a-Me/C-1). Regarding the determination of a seven-membered ring, the COSY correlations indicated two 1H-NMR spin systems (H-3a/H-4/H-5/H-6 and H-7/H-8, bold line in Fig. 1 ). The COSY correlation between H-6/H7 was not interpreted due to overlapping signals between 1.30 and 1.57. However, the HMBC correlations from H-7 and H-8 to C-6 confirmed binding between the two carbons (C-6 and C-7). In these circumstances, the gross structure of 1 was constructed from the HMBC correlations shown in Fig. 1 . The relative stereochemistry of 1 was elucidated by NOE difference and/or NOESY experiments (Fig. 1) , and the result indicated the structure as (3R Ã , 3aS
cahydroazulen-4-ol. Its absolute configuration remains undetermined. To the best of our knowledge, this is the first isolation of an isodaucane-type sesquiterpenoid from fungi, including mushrooms. Compound 2 was identified as the known compound, (5,6)-6,11-dihydroxyeudesmane, which had been isolated from Streptomyces sp. LR4612, by analyses of NMR and mass spectra. New Sesquiterpenoid from Sparassis crispa
